• Efficient algorithms for computing DFT -Fast Fourier Transform. 
For each k, we need N complex multiplications and N-1 complex additions. 4N real multiplications and 4N-2 real additions.
We will show how to use the properties of k N W to reduce computations.
• Radix-2 algorithms: Decimation-in-time; Decimation-in-frequency
• Composite N algorithms: Cooley-Tukey; Prime factor • Winograd algorithm
• Chirp transform algorithm
Radix-2 Decimation-in-time Algorithms
--Assume N-point DFT and We may also place the inputs in the normal order; then the outputs are in the bit-reversed order.
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If we try to maintain the normal order of both inputs and outputs, then in-place computation structure is destroyed.
Radix-2 Decimation-in-frequency Algorithms
Dividing the output sequence ] [k X into smaller pieces. 
into even and odd groups … Again, we can reduce the two-multiplication butterfly into one multiplication. Hence, the computational complexity is bout 
